| INTRODUCTION
likely to be related to atherosclerosis; later, study reported that Hcy was not only a risk factor for cardio-cerebrovascular diseases but can also be used to predict diabetes, dementia, pregnancy syndrome, and other diseases. [2] [3] [4] [5] [6] To date, studies on Hcy have mainly focused on the correlation of the Hcy concentration with disease; few epidemiological investigations of Hcy have been performed. In this comprehensive study, we evaluated the prevalence of HHcy during routine physical examination in Guangxi Province, China to elucidate the correlation of Hcy with uric acid (UA), blood lipids, blood glucose (GLU), total cholesterol (TC), triglycerides (TG), high-density lipoprotein cholesterol (HDL-C), and low-density lipoprotein cholesterol (LDL-C) with the purpose of providing evidence for the prevention and treatment of HHcy and related diseases. 
| PATIENTS AND METHODS

| Patients
| Methods
| Detection methods
A morning fasting blood sample was taken, and the serum concentrations of Hcy (enzyme method), UA (uricase method), TC (cholesterol oxidase method), TG (glycerol phosphate oxidase method), HDL-C (phosphotungstic acid-magnesium precipitation method), LDL-C (polyethylene sulfuric acid precipitation method), and GLU (oxidase-peroxidase method) were measured using a 7600 Automatic Biochemical Analyzer (Hitachi High-Technologies Corp., Tokyo, Japan).
| Diagnostic criteria
The following definitions were used in the present study. HHcy: serum 
| RESULTS
| Serum Hcy concentration and prevalence of HHcy
The mean serum Hcy concentration across all included patients was 15.27±4.02 μmol/L. The total prevalence of HHcy among all included patients was 50.8% (52.3% in males, 48.1% in females; Table 1 ). The prevalence of HHcy gradually increased with age in both males and females. The 20-to 29-year age group had the lowest prevalence of HHcy, and after 40 years of age, the prevalence of HHcy increased significantly in both males and females (P<.05). In the 30-to 49-year age group, the prevalence of HHcy was significantly higher in males than females. After 50 years of age, the prevalence of HHcy was significantly increased in women but unchanged in males (Figure 1 ).
| Comparisons of mean value of each index between patients with and without HHcy
Age and serum concentrations of UA, TC, TG, and LDL-C were significantly higher and the serum concentration of HDL-C was significantly lower in patients with than without HHcy (all P<.05) regardless of whether male or female. The serum concentration of GLU was slightly, but not significantly, higher in patients with than without HHcy regardless of whether male or female ( Table 2 ).
| HHcy-related risk factors
Hyperhomocysteinemia was set as the dependent variable, and the following possible risk factors were set as independent variables: gender, age, and high serum concentrations of UA, TC, TG, LDL-C, HDL-C, and GLU. All of these variables were introduced into a bivariate nonconditional logistic regression model. (Table 3) .
| Pearson's correlation analysis
Serum concentrations of UA, TC, TG, and LDL-C were positively correlated with the serum concentration of Hcy, and the serum concentration of HDL-C was negatively correlated with the serum concentration of Hcy. The correlation between the serum UA and Hcy concentrations was the strongest (Table 4) .
| DISCUSSION
Homocysteine can reportedly induce cardio-cerebrovascular disease by exerting an oxidative stress reaction, interfering with the blood coagulation mechanism, interfering with lipid metabolism, and promoting smooth muscle proliferation. When the serum Hcy concentration increases by 4.8 μmol/L, the risk for coronary heart disease increases by 1.25 times, and patients with a serum Hcy concentration of >15.0 μmol/L have a 1.47-times higher risk of death than patients with a normal serum Hcy concentration. 12 The serum Hcy concentration is also reportedly closely related to venous restenosis after coronary artery bypass grafting, and for every 1-mol/L increase, the progression of saphenous vein stenosis increases by 0.039% per month. 13 When the serum Hcy concentration increases by 5 μmol/L, the risk of mortality within the next 5 years increases by five times. 14 Therefore, investigating the prevalence of HHcy in Guangxi Province, China and understanding its risk factors are of great significance for the establishment of prevention strategies.
In this study, we analyzed the serum Hcy concentration and prevalence of HHcy in 8043 patients who underwent routine physical examinations. The overall prevalence of HHcy in the healthy population was 50.8% (52.3% in males, 48.1% in females). The overall prevalence of HHcy was recently reported to range from 10% to 68% in China 15, 16 and was higher in northern China than in southern China. This discrepancy is attributable to different geographical environments, population backgrounds, and living habits. In the above-mentioned studies, the prevalence of HHcy was far higher in males than in females. A large-sample survey 17 showed that the serum Hcy concentration was higher in males than in females, which is consistent with our findings.
Our results showed that the serum Hcy concentration was higher in males than in females in the same age bracket, which is consistent with the findings by Nygard et al. 18 The serum Hcy concentration differs between the two genders; this is likely to be related to more muscle mass and greater phosphocreatine synthesis in males than in females as well as different gender-related hormone levels and in vivo vitamin levels between the two genders. 18 Fukagawa et al. 19 reported that females had significantly higher remethylation rates than males (P<.005) and a tendency toward higher transmethylation, which is also a cause of the difference in the prevalence of HHcy between T A B L E 1 Prevalence of hyperhomocysteinemia and females are also related to daily living habits; for example, males smoke and drink wine more than females. 20, 21 This discrepancy in the present study was also caused by the different proportions of males to females.
Age is also a risk factor for HHcy. 16 Wang et al. 22 performed a survey of 16 441 patients with both hypertension HHcy and concluded that age was a risk factor for HHcy. Our study also showed that the serum Hcy concentration increased significantly with aging (P<.05).
The bivariate nonconditional logistic regression analysis results
showed that age was a risk factor for HHcy (OR, 4.159; 95% CI, 3.297-5.247). This might have occurred because with aging, the residence time of vitamins B6 and B12 in vivo gradually decreased and the folic acid bioavailability gradually decreased. 23 This phenomenon was also likely related to decreased cystathionase activity, renal hypofunction, and hormonal changes, all of which led to an increased serum Hcy concentration.
Uric acid is the end product of purine metabolism in the human body. In the 1950s, hyperuricemia was proposed as a risk factor for cardiovascular disease, and this was later confirmed by several studies.
An increased serum UA concentration can damage the vascular intima
and induce an inflammatory reaction, which can subsequently induce and aggravate atherosclerosis. Additionally, UA can promote lowdensity lipoprotein oxygenation and lipid peroxidation, which are correlated with increased generation of oxygen free radicals and increased platelet adhesion. Malinow et al. 24 proposed that the metabolic product of Hcy was the precursor of UA synthesis. Cohen et al. 25 In a study of patients with metabolic syndrome, Vayá 33 performed a regression analysis and found that GLU was a risk factor for HHcy, indicating that an increased serum GLU concentration likely causes
HHcy. Shaikh et al. 34 found that patients with diabetes had HHcy.
Han et al. 35 reported that the serum Hcy concentration was higher in patients with type 2 diabetes mellitus than in healthy controls and that the serum Hcy concentration was positively correlated with the fasting GLU and fasting insulin concentrations (P<.05). A study by Li et al. 36 showed that both in vivo and in vitro, a high serum Hcy concentration can cause insulin resistance by inducing endoplasmic reticulum stress. In the present study, however, the serum GLU concentration was slightly, but not significantly, higher in patients with than without HHcy, and Pearson's correlation analysis also showed that there was no correlation between the serum Hcy and GLU concentrations, which is not consistent with previous studies. [33] [34] [35] [36] This may have occurred because of the uneven stratified samplings included in this study.
Homocysteine, as an independent risk factor for cardiovascular disease, is closely related to various metabolic components such as blood lipids, GLU, and UA. 37, 38 Hcy increases the risk of cardiovascular diseases by greatly influencing their occurrence, development, and prognosis. In the present study, the rates of abnormal serum UA, TC, and TG concentrations were 24.52%, 35.35%, and 32.56% respec-
tively. Bivariate nonconditional logistic regression analysis results
showed that when the serum UA concentration increased, the risk of HHcy was 3.100 times higher; when the serum TC concentration increased, the risk of HHcy was 1.191 times higher; and when the serum TG concentration increased, the risk of HHcy was 1.261 times higher. HHcy, hyperuricemia, and hyperlipidemia are closely related to diet and lifestyle. 16, 39, 40 With the improvements in people's living standards, diets have changed from low-fat and low-protein to high-fat and high-protein, and lifestyles have changed from the use of bicycles to the use of motor vehicles. 41 Therefore, HHcy, hyperuricemia, and hyperlipidemia should be prevented to effectively reduce the risk of cardio-cerebrovascular and related diseases.
There are several limitations to this study. Second, some confounding factors that influence the prevalence of HHcy to a certain degree were not analyzed (eg, diet structure, smoking, drinking, and education). 16 Nevertheless, this survey was based Taken together, the data in this study indicate that the prevalence of HHcy in Guangxi Province of China is very high. HHcy can induce the development of cardio-cerebrovascular disease, which has become an important public health problem in China. Our findings suggest that HHcy is related to age, gender, hyperuricemia, and hyperlipidemia, all of which can be improved by diet and lifestyle.
Therefore, public health lectures should be offered to encourage people to establish a healthy lifestyle, and early intervention for HHcy should be strengthened to reduce the risk of cardio-cerebrovascular and other related diseases.
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